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,Q3RUWXJDO WKLV LVVXHUHSRUWV WR WKHZRRGHQVWLOWKRXVHYLOODJHVRI WKH7DJXVULYHUD OHJDF\ZLWKLWVURRWV LQD
PLJUDWRU\PRYHPHQWRIDILVKLQJFRPPXQLW\>@FDOOHG$YLHLURVFRPLQJIURPWKH$WODQWLFFHQWUDOFRDVWXVLQJWKH
DUFKLWHFWXUDOIHDWXUHVRIWKLVUHJLRQZRRGHQVWLOWKRXVHV>@VHWWOHGVLQFHWKHPLGQLQHWHHQWKFHQWXU\5HSRUWVIURP
WKHVLGHQWLILHGRIWKHVHYLOODJHVEXWPDQ\GLGQ¶WVXUYLYH1RZDGD\VIRXUYLOODJHVVWD\LQKDELWHG&DQHLUDVLV
WKHELJJHVWDQGRQHLVHPSW\ZLWKWKHLUZRRGHQVWLOWKRXVHVLQDFRQWLQXRXVSURFHVVRIGHJUDGDWLRQQHHGLQJWREH
YDOXHGDVSDUWRIWKHWHUULWRU\FKDUDFWHUFUHDWRURIDVHQVHRISODFHDQGLGHQWLW\
7KLVUHVHDUFKSUHVHQWVDQDQDO\VHVRIWKHUHVXOWVIURPWKHDSSOLFDWLRQRIDQHYDOXDWLRQPHWKRGXVLQJDQ,&7SODWIRUP
GHVLJQHGIRUWKHVHKLVWRULFDOEXLOGLQJVFRQVLGHULQJWKHLUVWDWXVRIFRQVHUYDWLRQ7KLVDSSOLFDWLRQLQYROYHVWKHKLVWRULFDO
EXLOGLQJVRI&DQHLUDVORFDWHGNLORPHWHUVXSVWUHDPIURP/LVERQVHH)LJD,WFRPSULVHVWKHWZRW\SRORJLHVRI
YHUQDFXODU DUFKLWHFWXUH KRXVHV WKH VWLOWKRXVH XVHG IRU KRXVLQJZKLFK LV WKH GRPLQDQW DQG WKHPRVW WUDGLWLRQDO
W\SRORJ\DQGWKHVLQJOHVWRU\KRXVHPDLQO\XVHGIRUNLWFKHQ
(YDOXDWLRQRIVWDWXVRIKLVWRULFDOEXLOGLQJVFRQVHUYDWLRQ
2.1. Existing methods in several European countries 
$VWKHOLWHUDWXUHKDVUHYHDOHG>@WKHNQRZQHYDOXDWLRQPHWKRGVRIVWDWXVRIEXLOGLQJVFRQVHUYDWLRQ
XVHGLQVHYHUDO(XURSHDQFRXQWULHVVXFKDVWKH8.+RPH&RQGLWLRQ5HSRUWWKH1HWKHUODQGV1(1
)UDQFH*ULOOHG¶pYDOXDWLRQGHODGpJUDGDWLRQGHO¶KDELWDW6SDLQ,QVSHFFLyQ7pFQLFDGH(GLILFLRVRU
3RUWXJDO0$(&0$15DUHQRWDSSOLFDEOHWRWKHIHDWXUHVDQGW\SHRILQIRUPDWLRQWREHFROOHFWHGLQ
WKHKLVWRULFDOYHUQDFXODUDUFKLWHFWXUHRIZRRGHQVWLOWKRXVHV>@
1HYHUWKHOHVV WKHLUDQDO\VLVKDVIDFLOLWDWHGDQXQGHUVWDQGLQJRI WKHFRQWHQWVUHJDUGLQJWKHVHNLQGVRIHYDOXDWLRQ
PHWKRGVLPSOHPHQWDWLRQWRROVHYDOXDWLRQFULWHULDDQGDFKLHYLQJUHVXOWV7KLVNQRZOHGJHZDVFUXFLDOLQWKHGHYHORSHG
,&7PHWKRGDVDGLDJQRVWLFPHWKRGRORJ\RIHYDOXDWLRQIRFXVHGRQWKHIHDWXUHVRIZRRGHQVWLOWKRXVHV
7KHSURSRVHG,&7SODWIRUPLVSDUWRIDPHWKRGLQFOXGLQJDVDSSOLFDWLRQVWRROVDGLDJQRVLVUHFRUGDQGDVRIWZDUH
7KHGLDJQRVLVUHFRUGIRUHDFKEXLOGLQJDLPVWREHDSSOLHGE\YLVXDOLQVSHFWLRQRILWVH[WHULRUDVGDWDFROOHFWLRQPHWKRG
,WLQFOXGHVWKHDSSOLFDWLRQLQVWUXFWLRQVFRQWDLQLQJWKHILOOPRGHRIHDFKVHFWLRQWKHLGHQWLILFDWLRQRILQIRUPDWLRQWREH
FROOHFWHG DQG WKH VFRULQJJULG IRU WKH VWDWXV RIEXLOGLQJ FRQVHUYDWLRQ ,WV RUJDQL]DWLRQ FRPSULVHV D UHFRUGKHDGHU
LQFOXGLQJWKHQXPEHURIWKHKRXVHLGHQWLILFDWLRQRIWKHKRXVHZLWKWKHDGGUHVVDQGWKHFRUUHVSRQGHQFHLQEHWZHHQ
WKHRZQHUDQGWKHQXPEHURIWKHEXLOGLQJSKRWRJUDSKVDQGGUDZLQJVJHQHUDOIHDWXUHVLQFOXGLQJWKHXVHWKHQXPEHU
RI IORRUV WKH W\SH RI RFFXSDWLRQ WKH YROXPHV WKH RULHQWDWLRQ RI WKHPDLQ IDFDGH UHODWLQJ WR WKHZDWHUIURQW WKH
H[LVWHQFHRIRXWEXLOGLQJVDQGWKHQXPEHURIDWWDFKHGKLVWRULFDOKRXVHVFRQVWUXFWLYHIHDWXUHVWKHEXLOGLQJHOHPHQWV
DQGWKHLUVPDWHULDOVFRQVLGHULQJWUDGLWLRQDODUFKLWHFWXUDOFKDUDFWHULVWLFVVWDWXVRIEXLOGLQJFRQVHUYDWLRQHYDOXDWLRQ
7KHVRIWZDUHDOORZVWKHFRPSLODWLRQDQGSURFHVVLQJRIGDWDZLWKWKHDGYDQWDJHVRIKDYLQJDFRPSDUDWLYHDQDO\VLV
RI WKHUHVXOWVQRWRQO\EHWZHHQEXLOGLQJVEXWDOVRLQEHWZHHQYLOODJHV7KHVRIWZDUHRXWSXW LVDVHWRI WDEOHVDQG
JUDSKLFVVKRZLQJWKHVWDWLVWLFVUHJDUGLQJWKHEXLOGLQJVDQGYLOODJHVSHUIRUPDQFH
7KLV,&7SODWIRUPLVDGDWDEDVHVKRZLQJDVUHVXOWVWKHRXWORRNRIHDFKKRXVHFRQVLGHULQJLWVVWDWXVRIFRQVHUYDWLRQ
DQGLWVQHHGVIRULPPHGLDWHLQWHUYHQWLRQZKLFKLVWKHUHVXOWRIDVFUHHQLQJRIYHU\VHULRXVDQRPDOLHVWKDWPLJKWSXW
LQGDQJHURXVWKHVDIHW\RILQKDELWDQWVRUWKDWGRQ¶WHQVXUHWKHPLQLPXPVHFXULW\FRQGLWLRQVRIXVH
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2.2. ICT method for evaluation of historical buildings conservation 
7KHGHFLVLRQRIEDVLQJWKHGHYHORSHGHYDOXDWLRQPHWKRGRQWKHYLVXDOLQVSHFWLRQLVGXHWRLWVHDV\UDSLGDQGORZ
FRVW SURFHVV YHU\ZHOODGDSWHG WR WKH QXPEHU RI EXLOGLQJV XQGHU DQDO\VLV ,W KDV WKH DGYDQWDJH RI DOORZLQJ WKH
DVVLJQPHQWRIDTXDOLWDWLYHOHYHORIGHJUDGDWLRQWRWKHEXLOGLQJFRQVLGHULQJLWVFRQVWUXFWLYHHOHPHQWV
7KHDQDO\VLVRIHDFKEXLOGLQJLVEDVHGRQFRQVWUXFWLYHHOHPHQWVDOORZLQJQRWRQO\DJUHDWHUHIILFLHQF\LQLWVUDQJH
DVDZKROHDQGDIXUWKHUJXLGDQFHRQKRZWRSURFHHGLQWKHHYDOXDWLRQSURFHVVEXWDOVRLQREWDLQLQJDWWKHVDPHWLPH
SDUWLDODERXWDSDUWLFXODUHOHPHQWRUJURXSRIFRQVWUXFWLYHHOHPHQWVDQGJOREDOUHVXOWVFRQVLGHULQJWKHEXLOGLQJDVD
ZKROH
7KHFRQVLGHUHGFRQVWUXFWLYHHOHPHQWVFRQFHUQLQJWKHZRRGHQVWLOWKRXVHVFRPSULVHGWKHIROORZLQJILYHJURXSV
WKHVWUXFWXUDOFRQGLWLRQ($WKHQRQVWUXFWXUDOZDOOV(%WKHFRDWLQJVILQLVKHV(&WKHVSDQVVXFKDVGRRUVDQG
ZLQGRZV('DQGRWKHUH[LVWHQWHOHPHQWV((VXFKDVFKLPQH\VJXWWHUVRUVWDLUVSURWHFWLRQ7KHGHILQHGFULWHULRQ
IRUHYDOXDWLQJHDFKFRQVWUXFWLYHHOHPHQWZDVWKHVHYHULW\RIWKHDQRPDOLHVEDVHGRQSUHYLRXVO\GHILQHGSDUDPHWHUV
XVLQJ WKH VFRUHJULG DQG UHJLVWHUHG LQ WKHGLDJQRVLV UHFRUG7KH VFRUHRI HDFK FRQVWUXFWLYH HOHPHQW DQGJURXSRI
HOHPHQWVLVVXEMHFWWRGHILQHGZHLJKWLQJVDFFRUGLQJWRWKHLULPSRUWDQFHLQEXLOGLQJSHUIRUPDQFHDQGFRPSDULQJZLWK
RWKHUFRQVWUXFWLYHHOHPHQWRUJURXSRIHOHPHQWV
7KHOHYHOVRIDQRPDOLHVDQGWKHZHLJKWLQJVIROORZHGILYHPHDVXUHPHQWSRLQWVDFFRUGLQJWRDGHVFHQGLQJVFDOH
IURPWKHKLJKHVWQXPEHURISRLQWVIRUWKHYHU\VOLJKWOHYHORIDQRPDOLHVXQWLOWKHORZHVWQXPEHUIRUWKHYHU\VHULRXV
OHYHOYHU\VOLJKWVOLJKWRQDYHUDJHVHULRXVDQGYHU\VHULRXV
7KHILQDOUHVXOWLVH[SUHVVHGLQSHUFHQWDJHVDQGFRQYHUWHGLQWRDVFDOHRITXDOLWDWLYHOHYHOVLQWHUYDOVZLWKOHVV
SRLQWVIRUDZRUVWFRQGLWLRQDQGPRUHSRLQWVIRUDEHWWHUFRQGLWLRQ>@IRUYHU\EDG>@IRUEDG>@IRU
DYHUDJH>@IRUJRRGDQG>@IRUYHU\JRRGFRQGLWLRQ
,&7PHWKRGDSSOLFDWLRQDQGUHVXOWV
3.1. The case study of Caneiras: a fishing community in a sensitive rural area 
7KHYLOODJHRI&DQHLUDVLVDVPDOOILVKLQJFRPPXQLW\ZLWKLQKDELWDQWV&HQVXVDQGLWVURRWVLQWKHV
7KLV LV D VHQVLWLYH UXUDO DUHD XVXDOO\ IORRGHG E\ WKH 7DJXV ULYHU GXULQJ WKH ZLQWHU WLPH 1RZDGD\V LWV XUEDQ
PRUSKRORJ\VHH)LJEDQG)LJF LVVWURQJO\PDUNHGE\WKHKLVWRULFDOQXFOHXVOD\RXW WRZKLFKDOO WKHVWUHHWV
FRQYHUJH>@7KLVQXFOHXVFRQVLVWVRIWZRSDUDOOHOURZVRIKLVWRULFDOEXLOGLQJV$YLHLUDVKRXVHVDOLJQHGZLWK
WKHZDWHUIURQWRIWKHPDUHVWLOWKRXVHVDQGDUHVLQJOHVWRU\KRXVHVVHH)LJG
7KHPRVWUHFHQWKRXVHVOLHIXUWKHULQODQGORFDWHGRQVWUHHWVSHUSHQGLFXODUWRWKHULYHUDQGKDYLQJQRWKLQJWRGR
ZLWKWUDGLWLRQDOIHDWXUHVRIYHUQDFXODUDUFKLWHFWXUH6LQFHWKHPLGWZHQWLHWKFHQWXU\WKDWWKLVIDFWSURGXFHVDGXDOLW\
LQ EHWZHHQ ERWK DUFKLWHFWXUDO VW\OHV YHUQDFXODU DQG FRQWHPSRUDU\ UHVXOWLQJ IURP D GLIIHUHQW OLIHVW\OH RI ORFDO
FRPPXQLW\GLYLGHGEHWZHHQILVKLQJDQGDJULFXOWXUH>@EHWZHHQWKHULYHUDQGWKHIHUWLOHVXUURXQGLQJ
ILHOGV+RZHYHU&DQHLUDVLVDODQGPDUNIRUOHLVXUHZLWKKLVWRU\DQGWUDGLWLRQ

   
D    E   F   G
)LJ&DQHLUDVDORFDOL]DWLRQEWKHYLOODJHFWKHXUEDQPRUSKRORJ\GKLVWRULFDOEXLOGLQJV
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3.2 Analysis of results from the ICT method application in Caneiras historical buildings
&DQHLUDVWRWDOVRIDOO$YLHLUDVKRXVHVLQ3RUWXJDORIWKHVHEXLOGLQJVKDYHWKHDUFKLWHFWXUDOW\SRORJ\RIVWLOW
KRXVHVDQGRIWKHPKDYHWKHDUFKLWHFWXUDOW\SRORJ\RIVLQJOHVWRU\KRXVHVZKLFKWRWDOVDQGUHVSHFWLYHO\
RIHDFKRQHRIWKHVHW\SRORJLHVLQWKHFRXQWU\
5HJDUGLQJWKHVWDWXVRIEXLOGLQJVFRQVHUYDWLRQVHH)LJWKHUHVXOWVIURPWKH,&7SODWIRUPDSSOLFDWLRQVKRZWKDW
WKHPDLQQXPEHURIYHUQDFXODUKRXVHVLVLQWKHµDYHUDJHFRQGLWLRQ¶OHYHOZKLFKFRUUHVSRQGVWRHLJKWVWLOW
KRXVHVDQGWRILYHVLQJOHVWRU\KRXVHV,WLVDOVRDFRQFOXVLRQWKDWRIWKHEXLOGLQJVDUHLQµJRRGFRQGLWLRQ¶HLJKW
VWLOWKRXVHVDQGIRXUVLQJOHVWRU\KRXVHV
7KLVPHWKRGVKRZVWKDWVL[KLVWRULFDOEXLOGLQJV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